Decreased levels of PDI and P5 in oligodendrocytes in Alzheimer's disease.
Protein disulfide isomerase (PDI) is a chaperone protein located in the endoplasmic reticulum (ER). Nitric oxide-induced S-nitrosylation of PDI inhibits its enzymatic activity, leading to protein accumulation and activation of the unfolded protein response. Protein disulfide isomerase P5 (P5) is a member of the PDI family that mostly localizes to the ER lumen. Both S-nitrosylated PDI and S-nitrosylated P5 are found in Alzheimer's disease (AD) brain. Previously, we showed that expression of the ER stress marker, growth arrest, and DNA damage protein (GADD34) was significantly increased in neurons and oligodendrocytes in AD brain. In the present study, we showed that PDI and P5 levels were significantly decreased in oligodendrocytes in the brains of AD patients and an AD mouse model. Interestingly, these decreases were evident before the animals displayed typical AD pathology. Because we previously showed that small short interfering RNA knockdown of PDI or P5 could affect the viability of neuronal cells under ER stress, dysfunction of PDI and P5 under ER stress could cause apoptosis of neuronal cells. In summary, we showed that the levels of PDI and P5 were significantly decreased in the oligodendrocytes of AD patients. This phenomenon was also found in an AD mouse model before the animals displayed AD pathology. The overall findings suggest that oligodendrocytes may play important roles in AD pathogenesis.